Recently, research has begun to investigate the reasons for differences in homeownership rates between Asian and whites. This paper extends this research by examining the heterogeneity that exists across Asian groups in the United States. We find that there are important differences across geographic area, across time, and across groups in the importance of various factors that influence the likelihood of owning a home. After controlling for household mobility and other socioeconomic characteristics, we find most Asian groups have homeownership rates similar to whites, but Chinese households have homeownership rates 20 percentage points higher than their household characteristics would predict.
Introduction
In recent years, substantial academic research and policy debate regarding the importance of and access to homeownership has be undertaken. This is appropriate given residential real estate's significance within a portfolio of household assets and importance in the national economy. In addition, it has been suggested that, relative to renting, homeownership generates neighborhood benefits related to property upkeep, public safety, school quality, and the like (see, for example, (Green and White, 1997; Rohe, Van Zandt, and McCarthy, 2000) .
While housing continues to be an important part of the national economy, the country is currently undergoing tremendous demographic changes. In particular, preliminary results from the 2000 Census in the United States suggest that Latino populations have increased by 58% and that Asian American populations have increased by about 76% over the past decade, which tops all the race-ethnic groups i . These changing demographics have the potential to create an adverse impact on homeownership rates, because ethnic minorities have homeownership rates that are much below that of white, non-Hispanic households (e.g., (Coulson, 1999; Gyourko and Linneman, 1996; Painter, Gabriel, and Myers, 2001; Skaburskis, 1996; Wachter and Megbolugbe, 1992) ).
While there has been much work dedicated to understanding the sources of the homeownership gap between African-American and white households, only recently have researchers begun to look at the factors that influence the homeownership rates of Latino and Asian households (Alba and Logan, 1992; Coulson, 1999; Gyourko, et al., 1996; Painter, et al., 2001; Wachter, et al., 1992) . ii Research has shown that lower homeownership rates among Latinos can be explained fully by differences in economic endowments (income and education) and by immigrant status (Coulson, 1999; Krivo, 1995; Painter, et al., 2001) .
Research is less conclusive about the reasons for the differences in ownership rates between Asians and whites. Coulson (1999) notes that although Asians often have incomes higher than whites, Asian have lower homeownership rates than whites because of their status as an immigrant and their likelihood of locating in high cost areas. In a study of a single metropolitan area, Painter, Gabriel, and Myers (2001) find that Asians have higher homeownership rates than whites, and that status as an immigrant does not lead to lower homeownership rates. The key difference between the studies is that the latter explicitly controlled for household mobility, and it was found that the higher mobility, not simply status as an immigrant, of recent arrivals led to lower homeownership.
In spite of the recent research on Latinos and Asians, only Krivo (1995) and Coulson (Zhou and Gatewood, 2000, p.16) . New Asian immigrants have contributed to the large increase in Asian American populations in recent years. In addition, since Asian immigrants have a largely diverse history with different motives and experiences of immigration to the United States, their economic status and adaptation processes are considerably different, as is their choice of residential location (Farley, 1996, p.175; Takaki, 1998; White, Biddlecom, and Guo, 1993) . In addition, the relocation and migration process also indicate distinctive patterns across groups (Airriess and Clawson, 2000; Portes and Rumbaut, 1996) .
In a recent paper, Coulson and Kang (2001) examined the factors that cause differences in homeownership rates between Asian Americans and the US population as a whole.
iii They examine a single source of heterogeneity; namely, differences in economic endowments and immigrant status. While the study provides some initial insights regarding the role of these factors in homeownership attainment, the model specification and data severely limit the extent to which one is able to understand the many different potential types of heterogeneity that may exist among Asian Americans. The Current Population Survey (CPS), as well as the American Housing Survey (AHS), suffers from the problem of insufficient sample size. In addition, these datasets do neither have specific information on migration histories, nor provide detailed race categories among Asian Americans. iv In this research, we will examine multiple sources of heterogeneity among different groups of Asian Americans. In addition to examining the importance of differences in the endowments of Asian groups (Chinese, Japanese, Filipino, Korean, Asian Indian, and Other Asian groups), we will examine heterogeneity in the effects of these endowments by stratifying model estimates by group. v Finally, we examine differences across metropolitan areas (Los Angeles, San Francisco, and New York) to see if the there are distinct patterns across place as well as across groups. vi We are able to perform these series of analyses by using the PUMS (Public Use Microdata Samples) data from the Census Bureau. This enables sufficient sample size to perform the relevant estimation.
Results of this study reveal that all three types of heterogeneity exist among Asian populations in the United States. With respect to group characteristics, Chinese and Asian Indians have the highest ownership rates, Filipinos and Asian Indians have the highest incomes, Japanese are most likely to be native born (in Los Angeles and San Francisco) and the category of Other Asians has the lowest incomes and ownership rates of all groups. After controlling for household characteristics and market conditions, Chinese have much higher homeownership rates than whites, Other Asians have lower homeownership rates than whites, and all other groups have similar homeownership rates to whites. Across metropolitan areas, the big outlier is the low homeownership rates and high rates of immigrant status of Japanese in New York. The remainder of the results are fairly robust across places.
Data
This analysis uses data from the 5% Public Use Microdata Sample (PUMS) file of the 1990 decennial census. We select three consolidated metropolitan statistical areas (CMSA) as study regions-Los Angeles-Riverside-Orange County CMSA (LA), San Francisco-OaklandSan Jose CMSA (SF), and New York-Northern New Jersey-Long Island CMSA (NY). Almost half of all Asian Americans live in these three metropolitan areas. These areas are characterized by high housing prices relative to the rest of the United States, and therefore contribute to the lower homeownership of Asians nationwide when compared to white, non-Hispanic households (Coulson and Kang, 2001) . As mentioned previously, these data are sufficiently numerous to identify separate marginal effects for each of the six Asian groups studied here -Chinese, Filipino, Japanese, Korean, Asian Indian, and Other Asian. The sample in each CSMA includes all households that either own or rent their primary residence, excluding persons who reside in group quarters. The samples are also limited to those household heads that are aged between 18 and 64. Since our analysis concentrates on the heterogeneity among different Asian ethnic groups, the samples include only white and Asian households. White, non-Hispanic households are included to provide a useful benchmark. Table   1 shows the homeownership rate for whites and each Asian ethnic group by location in 1990.
The table shows the homeownership rates for both movers and for all households since both samples are used in the estimation of the mobility and homeownership choice equations. As expected, homeownership rates are lower for movers, but the difference is more dramatic for whites than for any of the Asian groups.
Asian households, as a whole, have similar homeownership rates as do whites in LA and SF, but much lower rates in NY. Within Asian groups, the Chinese have a higher homeownership rate than do whites in LA and SF but slightly lower than in NY. The Filipino, Japanese and Asian Indian groups have similar homeownership rates in LA and SF, but the Japanese group has much lower rate in NY. The Korean and Other Asian groups have the lowest homeownership attainment in all three metros.
The independent variables used in the tenure choice model include demographic factors (race-ethnicity, age group, marital status, number of persons in the household, number of workers in the household, migration origin and history), economic factors (income, education level of the householder), and variables to capture local housing market conditions (housing price and rent).
viii
The use of this set of variables enables the researcher to capture factors that influence tenure choice based on the user cost of homeownership and factors related to preferences of households correlated with demographic characteristics such as the life cycle (e.g., Skaburskis, 1996) . Instead of simply including household income, we include measures of permanent and transitory household income to capture nominal household affordability. Using the method of Goodman and Kawai (1982) , permanent income is calculated as the predicted value of a regression of household income on a set of demographic and human capital characteristics.
ix Transitory income is calculated as the residual of observed household income and predicted income. Even though permanent income, in part, captures wealth, wealth cannot be measured directly in the data. Following Gyourko and Linneman (1996) , our analysis uses the educational attainment of the household head as a proxy to indicate the future earning potential as well as the wealth of the household. We also include a measure of earnings based on wealth that included dividend and interest income in later robustness checks.
Appendix I reports the mean values of all independent variables used in the study by metropolitan area for the full sample. Rather than discuss all of the differences in detail, we focus on some of the larger differences concerning income and immigrant status in We also highlight immigrant status and immigrant length of stay as well as migration origin (entered as a series of categorical variables indicating whether the household moved from within the same CMSA, moved from the same state, moved from elsewhere in the U.S., or moved from outside the U.S.). The detailed information on immigration history and migration origin in PUMS is important for our analysis to examine the heterogeneity in Asian ethnic groups, given the fact that most Asian Americans are immigrants and different groups have diverse immigration paths, as indicated in Figure 2 . Figure 2 also demonstrates a higher ratio of new immigrants, defined as immigration within 5 years, in the movers sample than in the full 8 sample. Another notable observation is that the Japanese have a relatively high ratio of domestic born households in LA and SF CMSA, but a large number of new immigrants in NY CMSA.
Empirical Model
The multivariate analysis employs a probit specification of tenure choice that focuses on recent movers. As argued by Pitkin and Myers (1994) and Ihlanfeldt (1981) , the homeownership attainment of non-moving households may largely reflect the lagged effects of past choices.
Thus, using these households will lead to a misinterpretation of the impact of age and other factors in cross-sectional data. Further, previous research has documented that there are strong casual linkages between residential mobility and tenure choices (for example, see (Clark, Deurloo, and Dieleman, 1994; Clark, Deurloo, and Dieleman, 1997; Dieleman, William, and Marinus, 2000) ). The control for mobility is particularly relevant for immigrant groups given the fact that immigrants are systematically different in their likelihood to move than their nativeborn counterparts (Farley, 1996; Long, 1988) , and residential mobility is a direct indicator of life course shifts (Moore and Clark, 1990) .
In this paper, the decision to own is estimated in a sample of recent movers. As Painter (2000) demonstrates, the general mover-only model may have sample selection bias because renters are over-represented in the sample and because we cannot observe a household's tenure choice if they do not move. A tenure choice model with the correction of sample selection bias is introduced in that paper (Painter, 2000) . Painter, Gabriel, and Myers (2001) apply the sample selection correction method to the LA PMSA data and find that the estimated impact of the age and immigrant effects changes substantially after adjusting the mobility.
Controlling mobility is particularly important for the current analysis due to the high ratio of movers and immigrants in Asian groups, as reflected in Appendix I. Because Kan's (Kan, 2000) methodology for adjusting for mobility is not applicable in cross-sectional data, we correct for sample selection bias by employing the method suggested by Painter (2000) . The tenure choice model correcting for selection bias is adapted from (Van de Ven and Van Pragg, 1981) 
But in the data, we only observe the binary income, 
where S is the sample of observations for which OWN i is observed, 1 F is the standard cumulative normal and 2 F is the cumulative bivariate normal distribution function. Unlike the standard Heckman selection model, the bivariate probit model with sample selection is weakly identified without the use of identifying assumptions in the selection equation (Greene, 1997) .
Likelihood ratio tests confirm that they are not necessary.
Results
Given the substantial heterogeneity in homeownership attainment and socioeconomic characteristics across Asian groups, we now test the extent to which the difference in homeownership rate remains after adjusting for household characteristics. We are also interested in the extent to which the impacts of those characteristics are similar across ethnic groups and areas. To simplify table presentation, here we present the detailed results for Los Angeles CMSA and summarize the estimates for other regions.
First, we estimate the sample with whites and Asians only to provide a benchmark from which the impact of being a member of a particular Asian group can be judged after controlling other household characteristics and housing market factors. The reference household is chosen to be white, married, aged 25-34, with a high school diploma, and a non-immigrant who has moved from within Los Angeles CMSA. Regression coefficients and their standard errors from the sample selection model are reported on the left side of Table 2 . Overall, the coefficients have the expected signs. Higher ages, being married, higher education, higher permanent and transitory incomes, lower house prices, and higher rents all lead to higher homeownership rates. In these models which adjust for selection bias, immigration status does not have a significant effect on homeownership, suggesting that high rates of mobility and not immigrant status leads to lower homeownership (see also Painter, 2000) . In addition, the correlation coefficient between the tenure choice equation and the mobility equation is significant suggesting the importance of controlling for mobility explicitly in the estimation.
xi After controlling for other variables, there are significant differences in homeownership attainment between whites and some Asian groups. The Chinese, in particular, have significantly higher likelihood of choosing homeownership than do whites, while the Other Asians group has a somewhat lower probability. The results for Filipino, Japanese, Korean and Asian Indian groups suggest that these groups have similar adjusted homeownership rates as whites. The second panel of Table 2 shows the comparison within Asian groups. The reference household is changed to Chinese with same households characteristics as the white household in the above white-Asian sample. While the results on immigrant status are the same, age is less important, income and housing market characteristics are slightly more important, and a college education is not a predictor of higher homeownership. As with the prior panel, the results show that, when controlling economic and demographic characteristics, all other Asian groups have lower homeownership probabilities than do the Chinese, indicated by significant negative coefficients for those ethnic groups.
The results from the San Francisco CMSA largely mimic the Los Angeles CMSA results (see Appendix II). Chinese have higher adjusted homeownership rates than all other groups.
Japanese and Other Asians have lower adjusted homeownership rates than do Filipino, Korean, and Indian, but these differences were not significant. The only other small difference is that the oldest group (55-64) has significantly lower probability of homeownership than the other age groups. Overall, all Asian groups have homeownership rates at least as high as whites after adjusting for household and housing market characteristics.
There are larger differences in the New York CMSA (see Appendix III). Most significantly, Japanese households have the smallest homeownership rates even after controlling for all observables. While Chinese households still have the highest adjusted homeownership rates, the gap between them and Filipino and Indian households is less. As with San Francisco, results indicate that there are lower homeownership probabilities in the oldest age group. In contrast to Los Angeles and San Francisco, immigrant status predict higher homeownership rates, and higher house prices does not dampen homeownership. The later finding could be due to the rapid increase in house prices during the late 1980s, and a rush for household to get into the housing market for investment purposes.
The obvious changes in coefficients of some factors from the white-Asian sample to
Asian only sample imply that the implied assumption in Table 2 that those factors have same impacts in both the whites and the Asians is not correct. Therefore it is likely that heterogeneity may exist across Asian groups in the estimated effects. Although many of the demographic characteristics are not significantly different from each other, we can strongly reject the null hypothesis of similar coefficient vectors across groups (p-value < .0001).
The results for each model stratified by group confirm this in Japanese households to higher education, less sensitivity of Japanese households to permanent income, and greater sensitivity of other Asians to income. In New York, the group with the largest differences from the other Asian groups is the Japanese. For Japanese households, income has no significant impact on homeownership. In fact, most of the variables have very little explanatory power. The probable explanation for this is the high number of temporary immigrants that exist in the Japanese population in New York (Ines, Paine, and Nishi, 2000; White, et al., 1993) , who came largely as short term students or business people and will not chose homeownership regardless of the household's characteristics. Across the Other Asian groups in New York, the largest difference concerns the importance of immigrant status.
Chinese immigrants consistently have higher homeownership rates than do native-born Chinese, but Filipinos and Other Asian have lower homeownership rates as an immigrant. The remainder of the coefficient estimates are fairly consistent across groups.
Unobserved Heterogeneity
After controlling for all socioeconomic and housing market characteristics, the remaining unobserved heterogeneity can be represented by observing at the marginal change in probabilities cause by being a member of each Asian group when compared to white households.
They are presented in Figure 3for each As noted in Figure 3 , the biggest outlier in all metropolitan areas is the Chinese. While a more thorough investigation is left for future research, a number of hypotheses were explored to discover the reason for the unexplained higher likelihood of Chinese households owning their home. The first is related to the fact that there are two distinct types of Chinese immigrantshighly educated and very poorly educated (Zhou, 1992, p.76) . Socioeconomic bimodality is well documented among Chinese immigrants who are clustered at both ends of the education ladder (Chang, 1988) . We hypothesized that among the highly educated, there might be a smaller difference between Chinese and other Asians due to the fact that all groups would likely possess the same access to financial markets and would have less credit constraints. On the other hand, it might be the case that due to a cultural affinity (Zhou, 1992) , the lower educated Chinese may seek to own a home, while at the same time, lowering the consumption of other goods or relying on extensive family support (Lee and Roseman, 1999) . In contrast to the stated hypothesis, we
found that Chinese of all education levels possessed the same higher likelihood of owning homes at levels above the other Asian groups.
xii Second, we tested different segments of the Chinese population to see if native-born
Chinese and immigrants had similarly high homeownership rates after controlling for household characteristics. We found that recent immigrants did have a slightly larger unexplained homeownership gap over other Asian groups, but that overall all Chinese households had higher homeownership rates than other groups. We tested for differences in a number of other demographic factors, and none of them explained the higher adjusted, Chinese homeownership
rates.
Finally, we tested whether the place of birth for Chinese immigrants could provide a greater understanding for which groups may have the highest adjusted homeownership rates. We divided the Chinese sample into four groups: those born in Taiwan, Hong Kong, Mainland
China, and other parts of Southeast Asia. They are divided in this manner because they have very different experiences prior to immigration. Rumbaut (2000) notes that Taiwanese and those from Hong Kong have much higher initial wealth, those from Mainland China are likely to have prepared many years for immigration, and those from places like Vietnam, Laos, and Cambodia often immigrated without preparation as a refugee.
We found that in every case, Chinese households have higher adjusted homeownership rates than do whites or other Asian groups. Taiwanese households had the highest unexplained homeownership rates, and other Chinese households had the lowest, but the rates still remained significantly higher than other Asian groups. This suggests that there may be some cultural affinity that elevates Chinese homeownership rates. This finding is consistent with previous research on homeownership attainment in Toronto, Canada, where Chinese tend to have higher rates of homeownership than other race-ethnic groups (Skaburskis, 1996) .
Remaining explanations seem to rely on a cultural affinity to own homes among Chinese households. Zhou (1992) suggests that Chinese immigrants feel less secure if they do not own their homes. In addition, she finds that there exists significant peer pressure among Chinese groups to own homes. Chen (1992) also suggests that homeownership is deeply rooted in Chinese culture and Chinese immigrants tend to make more effort to purchase their own home than other people. Despite these explanations, future research is clearly needed to better understand why Chinese homeownership rates are so much higher than their household characteristics would predict.
Robustness Checks
As hinted in the previous section, one possible source of omitted variable bias concerns the lack of specific wealth variables in the analysis. If different groups have differential unobserved wealth, then since our data do not fully identify wealth, we may be able to more fully explain the remaining unobserved heterogeneity. In addition to using permanent income and including education level in the tenure choice analysis as partial controls for wealth, we are also 
Concluding Remarks
As one might expect given the tremendous diversity of backgrounds that Asian Asian homeownership heterogeneity, we find that immigrant status does not lead to lower homeownership rates. The difference is due to the control for mobility in our methodological framework. While there are subtle differences in the estimated effects of household characteristics across groups and places, the largest sources of heterogeneity that are not explained simply by economic endowments are the consistently high homeownership rates of Chinese across places, and the low homeownership of the Japanese in New York. The low homeownership of the Japanese in New York is likely explained by the large numbers of temporary immigrant that plan on returning to Japan after a short time (Ines, et al., 2000) . On the other hand, the high unexplained homeownership rates of the Chinese remains an interesting topic for future research. It is unclear, however, whether it is because of their extremely high desire for homeownership or they have experienced a different path to homeownership than other minority groups. The implications of this research for housing policy are straightforward.
If the policy concern is only deficits between non-minority and minority households, then results here suggest that general policies that focus on education and training that ultimately lead to income growth will be sufficient for helping Asian households achieve homeownership rates at or above those of white households. Note: The number of households represents all White and Asian households in each sample. The homeownership rate in one ethnic group is the ratio of homeowners to the total households within that group. *: significant at 5% confidence level **: significant at 1% confidence level *: significant at 5% confidence level **: significant at 1% confidence level Note: The estimations for other Asian group do not include mig5 and mig6 because there are two few households in these two categories. We drop the two variables and 31 observations in these immigration categories. The reference group is the probability of homeownership among whites. The estimation is based on movers-only sample. The dp/dx value for each ethnic variable is computed from the estimation of White-Asian sample in three areas by controlling other Note: The results for groups denoted by 1, 2, 3 are obtained from probit model of movers-only sample because the Heckman Selection model does not converge for these groups. Since there are too few observations in some categories in Other Asian group, related variables are dropped from the probit model. and rent as the median rent in one PUMA. The use of these proxies follows Gyourko and Linneman (1996) .
ix Results of these household income regression are available upon request.
x The original two-step selection model is often estimated by obtaining Mill's ratio from a first stage probit, and then entering it into the second stage equation. As noted by Van de Van and Van Pragg (1981) , if the dependant variable in the second stage equation is binary, the error term does not have a normally distributed error term; and therefore the two-stage approach yields only approximate results.
xi Results from the sample selection equation are available upon request.
xii Results are available upon request.
xiii Charles and Hurst (forthcoming) find that after controls of permanent income, a household's own wealth does not help explain unexplained gaps between groups. On the other hand, they find that parental wealth does help explain differences, presumably because of the help they can give in coming up with the downpayment. In our case, we would like to include resources available from parents and other relatives, but such data do not exist.
